MicroRNAs (miRNAs), a class of approximately 22 nucleotide long non coding RNAs which play critical role in different biological processes. The mature microRNA is usually 19-27 nucleotides long and is derived from a bigger precursor that folds into a flawed stem-loop structure. Mature micro RNAs are involve in many cellular process that encompass development, proliferation, stress response, apoptosis, fat metabolism by gene regulation. Resent finding reveal that certain viruses encode their own miRNA that processed by cellular RNAi machinery. In recent research indicate that cellular microRNA can target the genetic material of invading viruses. Cellular microRNA can be used in virus life cycle; either to up regulate or down regulate viral gene expression. Computational tools use in miRNA target prediction has been changing drastically in recent years. Many of the methods have been made available on the web and can be used by experimental researcher and scientist without expert knowledge of bioinformatics. With the development and ease of use of genomic technologies and computational tools in the field of microRNA biology has superior tremendously over the previous decade. In this study, two subtype of human immunodeficiency virus (HIV1 and HIV2) which naturally human were analyzed by computational approach to find candidate human cellular miRNAs targeting viral genome.
Introduction
MicroRNA are small non coding RNAs with ~21-23 nucleotide, have important roles in diverse biological process that encompass development, apoptosis, tumerogenesis, proliferation, stress response and fat metabolism (Ambrod., 2001; Carrington et al., 2003; Chalfie et al., 1981) . Field of microRNA biology emerged with the discovery of that Caenorhabditis elagans lin4 gene product, a ~22 nt noncoding RNA (ncRNA), regulates the expression of lin14 by partial sequence complementarity (Chalfie et al., 1981; Lee et al., 1993; Wightman et al., 1993) . The microRNA are transcribed originally in nucleus as hundred to thousand nucleotide with hairpin structure, called pri-miRNA. This pre-miRNA are generated by RNA polymerase II in all eukaryotes or by RNA polymerase III in some viruses (Aparicio et al., 2006; Ketting et al., 2001) . Primary miRNA are cropped and trimmed to 60 to 100 nucleotide with a stem loop structure called precursor miRNA (pre-miRNA) that are processed in the nucleus by the RNas type III Drosa (Han et al., 2006) . These pre miRNAs are exported to the cytoplasm by exportin 5 to be secondarily processed into miRNA duplexes by the RNas type III Dicer (Figure 1 ). The dicer removes the loop region of the hairpin and release the ~22 nucleotide mature miRNA duplex (Yi et al., 2003; Lund et al., 2004) . Mature miRNA are involved in many cellular process including post transcriptional gene silencing and inhibition of infected viral replication. It discovered those viruses that are capable to produce high level of miRNA. The resulting miRNA duplex assembles with RNA-induced silencing complex (RISC) (Bartel et al., 2004) . The one of the miRNA strand called "passenger" is removed by a helicase activity, while the "guide" miRNA is guided to the target mRNA to either degrade or block translation. Therefore miRNA play important role in the gene regulation and expression in terms of gene silencing (Chekulaeva et al., 2009) . Human miRNA implicated in many cellular processes such as cell proliferation, apoptosis, angiogenesis and homeostasis (Hwang et al., 2006) . Many research described that miRNA play a critical role of great magnitude in regulation of virus infection and interplay between virus and host cell response (Kumar et al., 1999) . Some finding showed viral encoded miRNAs from DNA and RNA viruses including Epistein-Barr-Virus (Lo et al., 2007) , Herpies viruses (Pfeffer et al., 2005) , Simian virus 40 (Sullivan et al., 2005) and Human Immunodeficiency virus-1 (Omoto et al, 2004) . Host miRNA can also target viral gene and involve with the replication of many incoming viruses such as vesicular stomatitis viruses (Otsuka et al., 2007) , primate foamy virus type 1 (Lecellier et al., 2005) , and Hepatitis C virus (Jopling et al., 2005) .
Acquired immunodeficiency syndrome (AIDS) is a major epidemic disease caused by human immunodeficiency virus (HIV). HIV virus contains positive seance single stand RNA genome and characterized into the retrovirus family (Corby et al., 1997) . During infection in human, they affect immune system which makes it order for the body to fight infection. Symptom related to HIV is usually due to a different infection in the body some symptom related to HIV infection included fiver headache fatigue different type of rashes and sore throat (Grulich., 2000) . Predominately, HIV can be classified in two subtype based on the sequence of nucleotide (Jaffar et al., 2004) . However, HIV1 and HIV2 subtype were found to naturally infect human and cause series health problem. This study focused on the both subtype of HIV and aimed at prediction of human cellular microRNA targeting the genome of HIV. This might be useful to understand the host defense mechanism in term of regulating HIV infection (Robinson et al., 2007) . (Griffiths., 2004; Griffiths et al., 2006; Griffiths et al., 2008; Kozomara et al., 2011) . This database based on the average length of microRNA (~22bp), nucleotide segments of HIV were divided into small segments with 70 nucleotides (70 bp) in length with 35 nucleotides (35bp) overlapping between adjacent fragments. Then every small segment (70 nt) was input and circumspectly examined for nucleotide similarity with all human microRNA by using SSEARCH program in a search tool of the miRBase database (www.mirbase.org/search.shtml). According to the principal each of the input viral gene segments (70bp) was align with all of the microRNA in the miRBase then the highly similar were identified as target miRNA. The mature duplex microRNA consists of two stand of microRNA that are complementary to each other. The complementary strand of the target microRNA might be complementary with the input viral sequence hybridization between the viral gene fragments and complementary templet of the potential miRNA was further analyzed by RNA hybrid.
Material and Method

Hybridization prediction between target miRNA and viral miRNA
Energetically most favorable hybridization between target microRNA and viral RNA was predicted by the RNA hybrid tool (http://bibiserv.techfak.uni-bielefeld.de/rnahybrid) (Kruger et al., 2006) . The result of RNA hybrid were categories in terms of pairing energy (minimum free energy) and hybridization pattern four type of hybridization pattern were obtain from RNA hybrid analysis including 5' canonical, 3' compensatory, 5'seed and ineffective hybridization.
Criteria for selection of potent miRNA
According to the microRNA target prediction principle which requires the sufficient base pairing between the miRNA and target mRNAs that can be classified into 5' canonical, 3'compensatory, 5' seed and ineffective hybridization (Brennecke et al., 2005) . 5 ' dominant classes of target sites that can be divided into 2 subtypes: 5 ' seed and 5 ' canonical both indicate the effective base pairing with in 2 nd to 8 th position from the 5' end of miRNA. For 3' compensatory pattern, the candidate miRNA should show half sequence from middle to 3' end of miRNA that will perfectly match with miRNA. Pairing energy or minimum free energy (mfe) indicating the stability of the hybridization. For the selection of potential miRNA the pairing energy at -10 kcal/mol was utilize as cutoff score. The miRNA targeting HIV genes with effective hybridization pattern (5' canonical, 3' compensatory, 5'seed) and minimum free energy less than -10 kcal/mol were selected as potential miRNA.
Result and discussion
Specific miRNA targeting HIV 1 subtype
Strand of target miRNA was further predicted by the RNA hybrid. According to the result of pairing energy and hybridization pattern between mature human miRNA and their target viral gene. 38 miRNA were identified as potential microRNA target HIV 1 subtype. Table 2 demonstrate the details of the pairing energy between cellular miRNA and their target viral gene with hybridization pattern these potent miRNA can be divided into three groups according to their hybridization pattern including 5' canonical (29 miRNA) 5'seed (7 miRNA) and 3' compensatory (2 miRNA). The numbers of microRNA targeting each gene of HIV 1 were summarized in Table 4 . Table 4 indicates the number of potent miRNA targeting each gene of HIV2 subtype. 
5'canonical
hsa-miR-520d-3p -21.8
5'canonical hsa-miR-339-5p -17.8
5'canonical hsa-miR-324-3p -26.0 Table 2 and 3. There were two miRNA targeting both subtype of HIV including has-mir-296-3p and has-mir-4459 (Figure 2 ). The hsa-mir-4459 targeted to Nef gene of HIV1 and Vpu gene of HIV2 subtype with -23.1 and -25.8 kcal/mol pairing energy respectively. The has-mir-296-3p miRNA was targeted Tat gene of both HIV subtype with -24.3 kcal/mol mfe in HIV1 and -22.0 kcal/mol in HIV2 (Figure 3 ). The amount of cellular miRNA targeting HIV I and HIV2 genes are show in Table 4 .
